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SOIL EROSION CALCULATION
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APPENDIX A

DETERMINING "R'" VALUES

California is divided into three zones for determining "R" values. Figure A-1
shows their general boundaries and they are defined by Major Land Resocurce
Area (MLRA) as follows:

Frozen Soil Area includes MLRAs 21 and 23
R Zone 1 includes MLRAs 14, 15, 16, 17, 18, 19, 20, and 22
R Zone 2 includes MLRAs 4, 5, 26, 29, 30, and 31

R values in the Frozen Soil Area are based on the equation

R = -58.282 + 8.735P - 0.149p2

where P = average annual precipitation in inches
R values in R Zone 1 are based on the equation

R = 16.55p2-17

where P = the 2 year 6 hour precipitation value for
the desired location as showm in NOAA
Atlas 2 "Precipitation Frequency Atlas of
the Western United States, Volume XI
California."
R values in R Zone 2 are based on the equation

R = 27P2.17
where P = the 2 year 6 hour precipitation value

R values in California will be obtained using the appropriate part of Table A-1
or an R factor map based on Table A-1.

R values will be rounded to the nearest 5 units and lowest R value will be 10.

A-1 August 1983
4
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R Factor Zones in California
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Figure 1: LS Areas in California.
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6.15

Estimating Soil Loss

(Example 5-4)
0_»\9 amp

-

e ——

y ]

Jo
%

-

g K value. (6} See Table 5.3 for adjust-

graph for estimatin
tain conditions.

Given: A soil with the following particle size distribution.

Fig. 5.6 Triangular nomo
ments to K value under cer

EXAMPLE 5.4

%

Fraction,

Size, mm

Component

30 .
10
20
40

2.0-0.1
0.1-0.05
0.05-0.002
Less than 0.002

Very fine sand

Sand
Silg
Clay

Find: Textyre and K value.

percent silt, the texture

g Fig. 5.1 with 40 percent total sand and 90

§olution:' Enterin
-18 found to be on the border b

ith the same

etween clay and clay loam. Entering Fig. 5.6 w

es), the K value is found to be 0.19.

Percents (see bold lin

Table 5.3 describes adjustments to the K factor. Adjustment 1 is a correction for very

ERQSION AND SEDIMEN CONTROL HANDBOOK



e o |9

TABLE 5.3 Adjustments Lo X Value (6)

1. For soils with greater than 15% very fine sand (vfs) make the following adjustment.

a. If texture is coarser than loam (shaded area in Fig. 5.6): Subtract 5% from the g
vfs and add the difference to the silt content. Consider the remaining 59 vfs to be
part of the % total sand.

b. If texture is loam and finer (outside shaded area on Fig. 5.6), subtract 10% from
the % vfs and add the difference to the silt content. Consider the remaining 10
vfs to.be part of the % total sand.

¢. Find the K value by using the adjusted sand and silt contents.

2. The nomograph assumes 2% organic matter, structure other than granular, and Q-
15%- rock content. The correction factors are as follows.

a. Organic matter: Add or subtract correction factor to X value as indicated in the

following table.
Correction factor when percent organic matter is
K value 0 1 2 3 7 4
Greater than 0.40 +0.14 4007 0  —007 —014
0.20—0.40 . +0.10 40,05 0 - —0.05 —0.10
Less than 0.20 +0.06 +0.03 1] —0.03 —0.06

b. Rock content: Rock content is defined as the percent (by volume) of soil particles
greater than 2 mm.

K values adjusted for rock content as

follows
Unadjusted K value
from Fig. 5.6 15-35% 35-60% 60-75%
0.10 0.05 0.05 0.02
0.15 0.10 0.05 0.02
0.17 0.10 0.05 0.02
0.20 0.10 0.05 0.02
0.24 0.15 0.10 0.05
028 0.15 0.10 0.05
0.32 : 0.17 0.10 0.05
0.37 ) L  0.20 0.10 0.05
043 o024 - 015 0.10
0.49 . 0.28 0.15 0.10
0.55 0.32 0.17 0.10
0.64 0.37 0.20 0.15

Add or subtract the correction factors at the right to the K value to correct for the
following structures and permeabilities,

c. Structure:

Very fine granular ' —0.09

Fine granular —0.06

Moderate or coarse granular —0.03
d. Permeability:

Compact soil or pH greater than 9.0 +0.03

Many medium or coarse pores —(.03

5.16 ERGSION AND SEDIMENT CONTROL HANDBOOK
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Fleld Office, CA
December 1975 T-C
Technical Guide, Section *F=t~

Soil ILoss Fauation "C" Factors for
California Cropvning Systems

It is not intended that the tables following inelude a&ll cropping systems
in California. The cropping systems and "C" factors listed are. to provide
examples for helping conservationists make accurate estimates of "C"

values for cropping systems within their work areas.

Table 1, below, provides criteria that should enable most conservationists
to make "Average Annual C" estimates for a cropping system with fair
accuracy once they know the tillage and crop residue practices for the
system and relate these to the periods of precipitation causing erosion.

TABRLE 1
S0il Management Practice Estimated !'C"
* 1. Continuous clean tilled fallow (Research plots) 1.00
2. Continuous tilled fallow, 1000 1lb. straw
per acre maintained on soil surface 0.50
3. Continuocus bare soil surface - untilled 0.50

L. Orchard Cover Crop - spring disked 0.25
5. Orchard strip Cover Crop, untilled, mowed 0.10
6. Continuous annual grass or legume pasture
7

or hay (100% cover)

. Continuous perennial grass {100% cover) 0.003

* Item 1l represents a condition induced by continucus loocse fallow over
& period of several years. Thus, for practical purposes, Aversge
Annual "C" on agricultural land would alweys be less than 1.00.

In general, erosion from rainfall in California occurs during the 6 manth
period between November 1 and April 30. Thus "C" values in the state
relate almost entirely to condition of the soil surface during these —-
winter months. Bare tilled soil surface will give "C" values approaching
1.0. Non-tillage of bare surface, or light surface mulches on & tilled
surface will reduce erosion and "C" values to about half (0.5). A com-
Plete cover of annual grasses and weeds during the winter months will
reduce soil losses to about one-tenth om tilled cropland as compared to
¢lean tilled fallow, giving a "C" value of 0.1l.

Excepting non-tilled orchards with cover crop, California cropping systems

will usuelly have average annual "C" values between 0.1 and 0.5 with high
crop yield stubble mulch systems producing low values and clesn-tilled

1 iel h .
oW crop yield systems the higher values GUIDES FoF EROSION éSEDIM ENT (ONTROL
Q-1 USDA SOIL CONSERVATION SERVIC €
DAVIS, CALIFORNIA .
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5.24 Erosion and Sediment Control Handbook

TABLE 5.7 P Factors for Construction Sites (Adapted from Ref. 15)

Surface condition P value
Compacted and smooth 1.3
Trackwalked along contour* 1.2
Trackwalked up and down slopef
Punched straw 0.9
Rough, irregular cut 0.9
Loose to 12-in (30-cm) depth 0.8 o

*Tread marks oriented up and down slope.
tTread marks oriented parallel to contours, as in Figs. 6.9 and 6.10.

P values appfopriate for construction sites are listed in Table 5.7.

» A surface that is compacted and smoothed by grading equipment is highly sus-
ceptible to sheet runoff and is assigned a P value of 1.3.

¢ Trackwalking is given a value of 1.2 if the vehicle traverses along the contour.
The P value is relatively high because the depressions left by cross-slope track-
ing resemble up-and-down furrows and worsen runoff conditions.

e Trackwalking up and down slope reduces P to 0.9. The tread marks act as slope
benches; they reduce runoff velocity and trap soil particles (see Fig. 6.10).

¢ Punched straw is assigned a P value of 0.9 because the action of punching the
straw into the soil roughens the surface and creates a trackwalking effect.

» When the soil surface is disked or otherwise loosened to a depth of 1 ft, a
slightly lower P value of 0.8 may be used. This condition is unlikely to occur
on a construction site because compaction, not loosening, is required when fill
slopes are constructed.

Clearly, changing the surface condition does not provide much direct reduc-
tion in soil loss; all the P values are close to 1.0. However, roughening the soil
surface is essential before seeding because it greatly increases plant establish-
ment (see Chap. 6) and thus also reduces the C factor. Vegetation, mulch, slope
length, and gradient have far more significant effects on the erosion process and
provide greater opportunities to reduce soil loss.

5.2g Combined Effects of LS, C, and P

Of the five factors in the USLE, the R, LS, and C factors have the widest range.
Although R for a site is constant and K is essentially a constant, slope length
and gradient, cover, and, to a limited extent, surface condition can be manipu-
lated. Slope length and vegetative cover are the most effective and easily imple-
mented measures.

Table 5.8 compares the effect on the soil loss estimates of varying LS, C, and
P. For example, a building pad with a 1 percent slope, smooth surface, and no
cover has a fractional soil loss potential. A 2:1 slope, common between terraced

EROSION & SEDIMENT CONTROL HANDBOOK
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